D0CJILL£QEI  z WA069628 


DELAWARE  RIVER  BASINV' 
TRIBUTARY  TO  HAYNES  CRE1 

BURLINGTON  COUNTY 
NEW  JERSEY 

BIRCHWOOD  LAKE 


OAM 

NJ  00417 


G<£ 


PHASE  1 INSPECTION  REPORT 
ATIONAL  DAM  SAFETY  PROGRAM 


Approved  for  public  release; 
distribution  unlimited 


DEPARTMENT  OF  THE  ARMY 

Philadelphia  District 
Corps  of  Engineers 
Philadelphia,  Pennsylvania 


May , 1979 


5 


4 


« 

NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (When  Date  Entered) 


REPORT  DOCUMENTATION  PAGE 


I.  REPORT  NUMBER 

NJ00417 

«.  TITLe  <md  Submit) 

Phase  I Inspection  Report 
National  Dam  Safety  Program 
Birchwood  Lake  Dam 
Burlington  County,  N.J. 


Ml 


Richard  J. I McDermott!  P.E. 


pipe  READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

|2.  GOVT  ACCESSION  NO.  J.  RECIPIENT'S  CATALOG  NUMBER 


5 TYPE  OF  REPORT  b PERIOD  COVERED 


C 7)  ^ FINAL 


DACW61-78-C-0124 


*.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 


Storch  Engineering  / I 

220  Ridgedale  Ave.  V < \S  , 

Florham  Park,  N.J.  07932  4— 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  E WORK  UNIT  NUMBERS 


Controlling  Ollleo)  I IS.  SECURITY  CLASS,  (o I thl,  r.porfj 


II.  CONTROLLING  OFFICE  NAME  AND  ADDRESS  | 12. 

U.S.  Army  Engineer  District,  Philadelphia  ( /JJ 
Custom  House,  2d  & Chestnut  Streets 
Philadelphia.  Pennsylvania  19106 I 79 


REPORT  pATE- 


) National  Dam  Safety  Program.  Birchwood 

Lake  Dam  (NJ  00417),  Delaware  River  Basin  Unclassified 

— ^7  Tributary  to  Haynes  Creek,  Burlington  is*,  declassification/oowngraoing 

J County,  New  Jersey.  Phase  1 Inspection  ^ H u 
di  swii  Report.  -1' 


Approved  for  public  release;  distribution  unlimited. 


17.  DISTRIBUTION  STATEMENT  (ot  the  abstract  entered  In  Block  20,  II  different  Irom  Report) 


IS.  SUPPLEMENTARY  NOTES 

Copies  are  obtainable  from  National  Technical  Information  Service,  Springfield, 
Virginia,  22151. 


IS.  KEY  WORDS  (Continue  on  rereree  aide  II  nacaaamry  and  Identity  by  block  number) 

Dams  Safety 

Spillways  National  Dam  Inspection  Act  Report 

Seepage  Birchwood  Lake  Dam,  N.J. 

Structural  Analysis 


0.  ABSTRACT  (Ceotbmte  on  rererem  «Mi  ft  neceeeeey  mod  Identify  by  block  number) 
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DEPARTMENT  OF  THE  ARMY 

PHILADELPHIA  DISTRICT  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE  - 2 D A CHESTNUT  STREETS 
PHILADELPHIA  PENNSYLVANIA  19106 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


2 4 MAY  1973 


Dear  Governor  Byrne : 

Inclosed  is  the  Phase  I Inspection  Report  for  Birchwood  Lake  Dan  in 
Burlington  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dan  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dan's  condition  is  given  in  the  front  of  the  report. 


Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Birchwood  Lake  Dan,  initially  listed  as  a 
high  hazard  potential  structure  but  reduced  to  a significant  hazard 
potential  structure  as  a result  of  this  inspection,  is  Judged  to  be 
in  good  overall  condition  and  the  spillway  is  considered  adequate. 

To  Insure  adequacy  of  the  structure,  the  following  renedial  actions 
are  recomended  to  be  undertaken  within  six  nonths  from  the  date  of 
approval  of  this  report : 


a.  Remove  trees  on  the  dan  embankment  in  order  to  reduce  the  piping 
potential. 


b.  The  concrete  spillway  should  be  thoroughly  inspected  and  repaired 
as  outlined  below: 

(1)  Drain  the  lake  to  an  elevation  equal  to  the  invert  of  the  out- 
let pipe. 

(2)  Sand  blast  all  concrete  and  pressure  grout  all  major  cracks  and 
patch  any  observed  spalls  and  eroded  surfaces. 

(3)  Apply  an  epoxy  preservative  coating  to  all  surfaces. 

c.  Remove  debris  accumulated  in  the  outlet  works. 
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NAPEN-D 

Honorable  Brendan  T.  Byrne 

d.  A detailed  design  for  a re  grad  lag  of  the  upstream  and  downstream 
embankment  slopes  should  be  prepared  by  a qualified  professional  engineer 
and  the  anbasknent  regraded  accordingly. 

a.  Upgrade  the  operating  and  maintenance  procedures  by  Issuing  a 
nsnual  and  check  list  for  recoaasnded  procedures.  Inspection  and  nain- 
tenance  vielta  should  be  logged.  An  annual  slta  inspection  should  be 
conducted  using  a visual  inspection  check  list  similar  to  the  one  used 
in  this  report.  In  addition,  the  dan's  sprinkler  systan  should  be  in- 
spected and  drained  each  fall. 

f.  In  order  to  properly  assess  the  condition  of  the  embankment  in 
relation  to  possible  seepage,  the  downstrean  water  level  should  be  lowered 
(by  lowering  Timber  Lake)  in  order  to  expose  the  downstrean  toe  of  dam.  When 
the  toe  is  exposed,  the  area  should  be  thoroughly  inspected  for  evidence 

of  seepage. 

A copy  of  the  report  Is  being  furnished  to  Nr.  Dirk  C.  Hofnan,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
latter,  a copy  will  also  be  sent  to  Congressman  Edwin  B.  Forsythe  of  the 
Sixth  District.  Under  the  provisions  of  the  Freedom  of  Information  Act, 
the  inspection  report  will  be  subject  to  release  by  this  office,  upon 
requaat,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


An  important  aapect  of  Che  Dan  Safety  Prograu  will  be  Che  Implementation 
of  the  reco Mandat Iona  made  aa  a reault  of  the  lnapaction.  We  accordingly 
request  that  we  be  advised  of  propoeed  actions  taken  by  the  State  to 
implement  our  recommends  done . 


1 Incl 

As  stated 


Sincerely, 


TON 

Corps  of  Bnglneers 
Engineer 


c.'y  < 


Copies  furnished: 

Dirk  C.  Hofmsn , P.B.,  Deputy  Director 

Division  ef  Water  Ksseurcss 

i.  J.  Dept,  ef  Environmental  Protection 

P.  0.  Bex  CW029 

Trenton,  HJ  08625 


John  O' Deed,  Acting  Chief 
Bureau  ef  flood  Plain  Management 
Division  of  Water  Resources 
M.  J.  Dept,  of  Environmental  Protection 
P.  0.  Box  CW029 
Trenton,  NJ  08625 


BIRCHUOOD  LAKE  DAM  (N.T00417) 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  Inspected  on  19  December  1978  bv  Storch  Engineers 

under  contract  to  the  State  of  New  Jersey.  The  State, 

under  agreement  with  the  U.  S.  Armv  Engineer  District,  Philadelphia, 

had  this  Inspection  performed  In  accordance  with  the  National  Dam  Inspection 

Act,  Public  Law  92-367. 

Blrehwood  Lake  Dam,  Initially  listed  as  a high  hazard  potential  structure 
but  reduced  to  a significant  hazard  potential  structure  as  a result  of  this 
inspection,  is  judged  to  be  in  good  overall  condition  and  the  spillway 
is  considered  adequate.  To  Insure  adequacy  of  the  structure,  the  following 
remedial  actions  are  recommended  to  be  undertaken  within  six  months  from  the 
date  of  approval  of  this  report: 

a.  Remove  trees  on  the  dam  embankment  In  order  to  reduce  the  plplnR 
potential . 

b.  The  concrete  spillway  should  be  thoroughly  Inspected  and  repaired 
as  outlined  below: 


(1)  Drain  the  lake  to  an  elevation  equal  to  the  Invert  of  the  out- 
let pipe. 

(2)  Sand  blast  all  concrete  and  pressure  grout  all  major  cracks  and 
natch  any  observed  spalls  and  eroded  surfaces. 

(3)  Apply  an  epoxy  preservative  coating  to  all  surfaces, 

c.  Remove  debris  accumulated  In  the  outlet  works. 

d.  A detailed  design  for  a regrading  of  the  upstream  and  downstream 
embankment  slopes  should  be  prepared  by  a qualified  professional  engineer 
and  the  embankment  regraded  accordingly. 


«.  Upgrade  the  operating  and  aalntenancc  procaduraa  by  laaulng  a 
■anual  and  check  Hat  for  roc  waited  procedures.  Inapeetion  and  naln- 
tanance  vlalta  ahould  be  logged.  An  annual  alta  Inapeetion  ahould  be 
conducted  ualng  a vlaual  Inapeetion  check  liat  ainllar  to  the  one  uaed 
in  thla  report.  In  addition,  the  daa'a  aprlnkler  aye ten  ahould  be  in- 
apected  and  drained  each  fall. 

f.  In  order  to  properly  aaaeaa  the  condition  of  the  eabanknent  in 
relation  to  poealble  aeepage,  the  dounatreaa  water  level  ahould  be  lowered 
(by  lowering  Timber  Lake)  in  order  to  axpoae  the  downatreaa  toe  of  dan.  When 
the  toe  la  expoeed , the  area  ahould  be  thoroughly  lnapected  for  evidence 

of  aeepage. 
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APT ROVED: 


//CL. 

'AMES  C.  TOR 

Colonel,  Corpa  of  Ingineera 
Diatriet  Engineer 

DATE:  , J2 c/  /&**!  //  77 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dan: 

State  Located: 
County  Located: 
Drainage  Basin: 
Stream: 

Date  of  Inspection: 


Birchwood  Lake  Dam,  I.D.  NJ00417 
New  Jersey 
Burl ington 
Delaware 

Tributary  to  Haynes  Creek 
December  19,  1978 


Assessment  of  General  Condition  of  Dam 


Based  on  visual  inspection,  available  records,  past  operational 
performance  and  Phase  I engineering  analyses,  Birchwood  Lake  Dan  is 
assessed  as  being  in  good  overall  condition. 

The  spillway  and  auxiliary  spillways  are  capable  of  passing  the 
designated  spillway  design  flood  (100-year  storm)  when  the  water 
level  in  the  lake  is  equal  to  the  dam  crest  elevation  and,  therefore, 
are  assessed  as  being  adequate. 

The  embankment  is  free  of  settlement  and  appears  to  be  structurally 
sound.  However,  assessment  of  any  possible  seepage  cannot  be  made 
due  to  the  fact  that  the  downstream  toe  of  dam  is  submerged  by  the 
tailwater  (Timber  Lake).  Inspection  of  the  downstream  toe  with 
Timber  Lake  lowered  should  be  performed  in  the  near  future.  In 
addition,  the  embankment  should  be  regraded  in  the  near  future  to 
eliminate  excessively  steep  side  slopes. 

Trees  are  present  on  the  embankment  and  should  be  removed  in  the 
near  future. 


i 


The  spillway  appears  to  be  in  good  condition.  However,  in  the  near 
future,  it  should  be  thoroughly  inspected  and  renovated  by  sand 
blasting,  grouting  where  needed  and  coating  with  epoxy. 


Debris  accumulated  in  the  outlet  works  manhole'  should  be  removed. 


The  owner  should,  in  the  near  future,  implement  a program  of  periodic 
inspection  and  maintenance  for  the  dam,  the  complete  records  of 
which  to  be  kept  on  file  and  made  available  to  the  public.  A 
detailed  topographic  survey  of  the  dam  should  be  performed  by  a 
qualified  licensed  land  surveyor  or  professional  engineer  and 
included  in  the  permanent  records.  Repairs  should  be  made  when 
required  and  the  following  maintenance  should  be  performed  annually: 
remove  adverse  vegetation  from  the  embankment,  fill  any  eroded 
surfaces,  and  inspect  and  drain  the  sprinkler  system  in  the  fall. 

In  addition,  the  lake  should  be  lowered  at  least  every  five  years 
at  which  time  the  lake  should  be  cleaned  and  submerged  portions  of 
the  dam  and  spillway  inspected  and  repaired. 


'/)( cTf~^ 


Richard  J.  McDermott,  P.E. 


OVERVIEW  - BIRCHWOOD  LAKE  DAM 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  30214.  The  purpose  of  a Phase  I Investi- 
gation is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of 
inspection  along  with  data  available  to  the  inspection  team.  It  is 
important  to  note  that  the  condition  of  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolution- 
ary in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  the  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  SAKETY  PROGRAM 


BIRCHWOOD  LAKE  DAM,  l.D.  NJ00417 
SECTION  1:  PROJECT  INFORMATION 

1 . 1 General 

a.  Authority 

Public  Law  92-367,  August  0,  1972  authorized  the  Secretary 
of  the  Arny,  through  the  Corps  of  Engineers,  to  initiate 
a National  Program  of  Dan  Insepction  throughout  the 
United  States.  The  Division  of  Water  Resources  of  the 
New  Jersey  Department  of  Environmental  Protection  (NJDEP) 
in  cooperation  with  the  Philadelphia  District  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  State  of 
New  Jersey.  Storch  Engineers  has  been  retained  by  the 
NJDEP  to  inspect  and  report  on  a selected  group  of  these 
dans.  The  NJDEP  is  under  agreement  with  the  Philadelphia 
District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Birchwood  Lake  Dam  was  made  on 
December  19,  197C.  The  purpose  of  the  inspection  was  to 
make  a general  assessment  of  the  structural  integrity  and 
operational  adequacy  of  the  dan  structure  aim  its  appurtenances. 
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Description  of  Project 


a.  Description 

Birchwood  Lake  Dam  is  an  earthfill  dam  with  an  uncontrolled 
concrete  spillway  having  an  ogee  type  crest.  Additional 
appurtenances  include  two  18-inch  pipe  auxiliary  spillways  and 
a gated  outlet  works.  The  embankment  is  generally  grass 
covered  with  large  pine  trees  planted  along  its  crest. 

Birchwood  Lake  Dam  separates  Birchwood  Lake  (also  known  as 
Upper  Birchwood  Lake)  from  Timber  Lake  (also  known  as  Lower 
Birchwood  Lake);  water  discharged  by  the  spillway  and  auxil- 
iary spillways  flows  directly  into  Timber  Lake. 

The  concrete  spillway  is  formed  between  two  parallel  concrete 
wingwalls  or  training  walls  and  is  constructed  on  piles. 
Treated  timber  sheeting  runs  along  the  center  of  the  embank- 
ment according  to  plans  prepared  by  B.  Harold  Wills  dated 
October,  1964. 

Having  an  overall  length  of  250  feet,  the  embankment  has  a top 
width  of  26  feet  and  upstream  and  downstream  slopes  of  1.5:1 
and  1:1  respectively.  The  spillway,  having  an  overall  crest 
length  of  45  feet,  was  designed  for  two-staged  operation.  The 
primary  stage  has  a crest  length  of  24  feet  and  an  elevation 
of  42.8  while  the  secondary  stage  consists  of  two  sections 
each  having  a crest  length  of  10.5  feet  and  an  elevation  of 
43.0.  (Note:  all  references  to  the  spillway  crest  elevation 
will  be  to  the  primary  stage  elevation  of  42.8.) 


The  spillway  crest  lies  3.7  feet  below  the  elevation  of  the 
dam  crest  and  5.4  feet  above  the  elevation  of  the  downstream 
lake  bottom. 

Two  auxiliary  spillways  are  located  on  either  side  of  the  main 
spillway.  Each  consists  of  an  18-inch  reinforced  concrete 
pipe  transversely  penetrating  the  dam  with  inlet  invert  eleva- 
tion equal  to  42.0. 

The  outlet  works  consists  of  one  36-inch  corrugated  metal  pipe 
transversely  penetrating  the  dam  approximately  33  feet  south 
of  the  spillway.  A timber  stoplog  gate  is  contained  in  a 
concrete  manhole  located  in  the  dam  embankment. 

b.  Location 

Birchwood  Lake  Dam,  also  known  as  Upper  Birchwood  Dam,  is 
located  in  the  Township  of  Medford,  Burlington  County,  New 
Jersey.  Separating  Timber  Lake  from  Birchwood  Lake,  it  impounds 
the  latter  which  lies  in  a residential  area  of  Medford  Township. 
(Note:  Timber  Lake  Dam  is  also  referred  to  as  Lower  Birchwood 
Lake  and  Birchwood  Lake  is  also  referred  to  as  Upper  Birchwood 
Lake.)  Water  outflowing  from  the  dam  passes  through  a series 
of  lakes  and  then  into  Haynes  Creek.  Access  to  the  dam  is 
provided  by  easements  through  residential  building  lots  at 
each  end  of  the  embankment. 
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c. 


Size  and  Hazard  Classification 


Size  and  Hazard  Classification  criteria  presented  in  "Recom- 
mended Guidelines  for  Safety  Inspection  of  Dams",  published  by 
the  U.S.  Arqy  Corps  of  Engineers  are  as  follows: 

SIZE  CLASSIFICATION 


Category 
Smal  1 

Intermediate 

Large 


Impoundment 


Storage  (Ac-ft) 

< 1000  and  > 50 
1 1000  and  < 50,000 
> 50,000 


Height  (Ft) 
< 40  and  > 25 

> 40  and  < 100 

> 100 


HAZARD  POTENTIAL  CLASSIFICATION 


Category 

Low 


Significant 


High 


Loss  of  Life 
(Extent  of  Development) 
None  expected  (no  per- 
manent structures  for 
human  habitation) 

Few  (No  urban  develop- 
ments and  no  more  than 
a small  number  of 
inhabitable  structures) 
More  than  few 


Economic  Loss 
(Extent  of  Development) 
Minimal  (Undeveloped 
to  occasional  structures 
or  agriculture) 
Appreciable  (Notable 
agriculture,  industry 
or  structures) 

Excessive  (Extensive 
community,  industry 
or  agriculture) 


The  characteristics  of  Birchwood  Lake  Dam  are: 


Storage  = 95  acre-feet 

Height  = 9 feet 

Potential  Loss  of  Life:  Approximately  40  homes  along 

Timber  Lake  downstream  of  dam 
not  significantly  effected  by 
dam  failure. 

Potential  Economic  Loss:  Secondary  road  bridge  200  feet  from 

dam.  Failure  outflow  would  overtop 
roadway. 

Therefore,  Birchwood  Lake  Dam  is  classified  as  "Small" 
size  and  "Significant"  hazard  potential. 

Ownership 

Birchwood  Lake  Dam  is  owned  and  operated  by  Birchwood 
Lake  Colony  Club,  55  S.  Lakeside  Drive,  Medford,  New 
Jersey  08055. 

Purpose  of  Dam 

The  purpose  of  the  dam  is  the  impoundment  of  a recrea- 
tional lake  facility  for  a residential  development. 

Design  and  Construction  History 

The  area  now  occupied  by  Birchwood  Lake  reportedly  was 
originally  used  as  a mill  pond  in  the  early  1800's;  a dam 
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for  that  purpose  being  located  in  the  vicinity  of  the 
subject  dan.  The  usage  was  converted  to  cranberry  bogs 
in  the  1880's.  The  present  dan  was  constructed  to  accom- 
modate the  residential  development  of  the  early  1950's. 

Plans  for  the  dan  and  appurtenances  were  prepared  by 
B.  Harold  Wills  in  1954  and  the  dan  was  constructed  in 
1955  by  the  Hill  Construction  Co. 

g.  Normal  Operational  Procedures 

The  dan  and  appurtenances  are  maintained  by  the  Birchwood 
Lake  Colony  Club.  There  is  no  fixed  schedule  of  maintenance 
repairs  are  made  as  the  need  arises. 

The  outlet  works  is  used  to  drain  the  lake  for  maintenance 
purposes  and  during  tines  of  high  water  level  to  attenuate 
flooding  conditions. 

1. 3 Pertinent  Data 

a.  Drainage  Area  -8.5  square  miles 

b.  Discharge  at  Damsite 


Maximum  known  flood  at  damsite  Unknown 

Outlet  works  at  pool  elevation  50  c.f.s. 

Diversion  tunnel  low  pool  outlet  at 

pool  elevation  N.A. 

Diversion  tunnel  outlet  at  pool  elevation  N.A. 

Gated  spillway  capacity  at  pool  elevation  N.A. 

Gated  spillway  capacity  at  maximum  pool 

elevation  N.A. 
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Auxiliary  spillway  capacity  at  maximum 
pool  elevation  (top  of  dan) 

Ungated  spillway  capacity  at  maximum 
pool  elevation  (top  of  dan) 

Total  spillway  capacity  at  maximum 
pool  elevation  (top  of  dan) 

Elevation  (Feet  above  MSL) 

Top  of  Pan 

Maximum  pool -design  surcharge 
Full  flood  control  pool 
Recreation  pool 
Spillway  crest  - Primary 
- Secondary 

Upstream  portal  invert  diversion  tunnel 
Stream  bed  at  centerline  of  dam 
Maximum  tail water 

Reservoir 

Length  of  maximum  pool 
Length  of  recreation  pool 
Length  of  flood  control  pool 

Storage  (Acre- feet) 

Recreation  pool 
Flood  Control  pool 
Design  surcharge 
Top  of  dam 


30  c.f.s. 

1078  c.f.s. 

HOP  c.f.s. 


46.5 
46.5 
N.  A. 

43 

4?.  8 
43.0 
N.  A. 

36 

45  (Estimated) 


3,000  feet  (Estimated) 
2,400  feet  (Scaled) 

N.  A. 


24  acre-feet 
N.  A. 

95  acre- feet 
95  acre-feet 
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f.  Reservoir  Surface  (Acres) 

Top  of  dan 
Maximum  pool 
Flood  control  pool 
Recreation  pool 
Spillway  crest 

g . Dam 

Type 

Length 

Height 

Side  slopes  - Upstream 
Downstream 

Zoning 

Impervious  core 
Cu toff 

Grout  curtain 

h.  Diversion  and  Regulating  Tunnel 
1.  Spillway 

Type 

Primary  Crest 
Length 
Elevation 
Secondary  Crest 
Length 
Elevation 

Gates 

Upstream  channel 
Downstream  channel 


35  acres  (Estimated) 
35  acres  (Estimated) 
N.  A. 

11  acres 
11  acres 


Earthfill 
2 50  feet 
9 feet 

1. 5 horiz.  to  1 vert. 
1 horiz.  to  1 vert. 
Unknown 

Timber  sheet  piles 

Unknown 

Unknown 

N.  A. 


Ogee  crest 

24  feet 
42.8 

21  feet 
43.0 
N.  A. 

N.  A. 

N.  A. 
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Auxiliary  Spillway 


Type 

Diameter 

Crest  elevation 

Gates 

Upstream  channel 
Downstream  channel 

Regulating  outlets 


2 Reinforced 
concrete  pipes 
18  inches 
43 
N.A. 

N.  A. 

South  pipe:  stone 
lined  channel  20  feet 
long 


36"  CMP  with  stoplogs  in  concrete  manhole 
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SECTION  2:  ENGINEERING  DATA 

2. 1 Design 

No  plans  or  calculations  pertaining  to  the  original  dan  could  be 
obtained.  However,  information  generated  at  the  time  of  the  con- 
struction of  the  present  dan  is  available.  The  following  plans  are 
available: 

1.  Plans  titled  "Proposed  Timber  Lake  Dam  No.  2"  (2  sheets), 
prepared  by  15.  Harold  Wills,  dated  October  1954,  revised 
February  7,  1955;  containing: 

a.  Plan,  profile  and  cross  sections  of  dam 

b.  Profile  of  Birchwood  Lake 

c.  Plan  and  elevations  of  spillway 

d.  Plan  of  outlet  works 

2.  Subdivision  plat  titled  "Birchwood  Lakes,  Section  *2" 
prepared  by  Earl  Higginbotham,  dated  June  1955. 

In  addition,  hydraulic  calculations  in  connection  with  the  subject 
dam  are  available.  However,  the  calculations  deal  exclusively  with 
a backwater  effect  at  the  Medford  Lakes  Sewage  Treatment  Plant, 
upstream  of  the  dam,  that  was  anticipated  at  the  time  of  design. 


2. 2 Construction 

Two  inspection  reports,  written  on  February  23,  1955,  indicated 
that  construction  was  in  progress  at  that  time  and  that  all  work 
was  in  conformance  with  the  construction  plans. 


2. 3 Operation 


No  records  of  operation  of  the  lake  or  dam  are  available.  No 
inspection  reports  subsequent  to  construction  of  the  dam  are 
available. 

2.4  Evaluation 


a.  Availability 

Available  engineering  information  is  limited  to  that 
which  is  0"  file  at  the  NJDEP.  The  NJDEP  file  contains 
copies  of  plans,  calculations,  correspondence,  photographs, 
inspection  reports  and  testimony  relating  to  the  Medford 
Lakes  Sewage  Corporation  1955  protest  against  the  dam 
construction.  The  file  is  available  for  inspection  at 
the  offices  of  the  Bureau  of  Flood  Plain  Management, 

1474  Prospect  Street,  Trenton,  N.  J. 

b.  Adequacy 

The  available  information  forms  a fair  description  of  the 
subject  dam  and  is  considered  to  be  of  significant  assistance 
in  the  performance  of  a Phase  I evaluation.  A list  of 
absent  information  is  included  in  paragraph  7. l.b. 

c.  Validity 

Most  information  that  could  be  verified  is  valid  within  a 
reasonable  allowance  for  error.  Data  found  in  the  NJDEP 
file  that  is  at  variance  with  the  findings  of  this  inspection 
and  evaluation  are  noted  in  paragraph  7. l.b. 
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SECTION  3:  VISUAL  INSPECTION 


Findings 

a.  Ceneral 

The  inspection  of  Birchwood  Lake  Dan  was  performed  on 
December  19,  1978  by  members  of  the  staff  of  Storch  Engineers. 
A copy  of  the  visual  inspection  check  list  is  contained  in 
Appendix  1.  The  following  procedures  were  employed  for  the 
inspection : 

1.  The  embankment  of  the  dam,  appurtenant  structures 
and  adjacent  areas  were  examined. 

2.  The  embankment  and  appurtenant  structures  were 
measured  and  key  elevations  determined  by  hand 
level . 

3.  The  embankment,  appurtenant  structures  and  adjacent 
areas  were  photographed. 

b . Dam 

The  dam  embankment  appeared  to  be  uniformly  aligned  both 
vertically  and  horizontally  with  a good  stand  of  grass  and  low 
ground  cover  on  all  surfaces.  Some  small  birch  trees  are 
present  on  the  upstream  and  downstream  faces  and  several  large 
pine  trees  are  planted  along  the  crest.  A buried  sprinkler 
system  was  in  evidence  on  the  crest. 

The  downstream  toe  of  the  embankment  is  submerged  by  the 
tailwater  which  consists  of  Timber  Lake.  No  evidence  of 
cracking,  settling  or  seepage  was  noted  in  the  dam  nor  were 
any  animal  holes  observed. 
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The  generalized  soils  description  of  the  dan  site  consists  of 
shallow  surface  alluvial  deposits  of  interbedded  sand  and 
silty  sand  with  some  intermixed  gravel  deposited  during  the 
Quaternary  Period  and  shown  as  the  Cape  May  formation  on  the 
Geologic  Map  of  New  Jersey  prepared  by  Lewis  and  Kummel . The 
shallow  surface  soils  are  underlain  by  alluvial  deposits  of 
stratified  silty  sand  interbedded  with  irregular  layers  of 
sandy  silt,  with  local  layers  of  clayey  sand  deposited  during 
the  Tertiary  Period  and  known  as  Kirkwood  sand.  The  lake 
basin  contains  significant  surficial  organic  material, 
silt  and  sand  with  some  clay. 

Bedrock  is  in  excess  of  100  feet  below  the  ground  surface.  It 
is  assumed  that  the  dam  is  founded  on  the  silty  sands  of  the 
Cape  May  formation. 

Appurtenant  Structures 

The  crest  of  the  spillway  appeared  to  be  uniformly  aligned, 
although  a major  part  of  it  was  submerged  by  overflow  at  the 
time  of  inspection.  The  concrete  of  those  sections  of  the 
spillway  that  could  be  observed  was  generally  in  good  condition. 
One  crack  in  the  north  wingwall  of  the  spillway  was  observed. 

The  outlet  works,  although  fitted  with  a wheel  mechanism  for 
opening  a slide  gate,  was  observed  to  contain  stoplogs  in  the 
same  box  manhole  formerly  containing  the  slide  gate. 
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Debris  was  observed  in  the  manhole  in  the  section  downstream 
of  the  stoplogs. 

d.  Reservoir  Area 

Birchwood  Lake  is  long  and  narrow,  averaging  200  feet  in  width 
with  an  overall  length  of  nearly  1/2  mile.  It  is  located  in  a 
residential  area  of  Medford  Township. 

Located  in  a topographically  flat  to  moderately  sloping  area, 
Birchwood  Lake  is  part  of  a series  of  dammed  lakes  discharging 
from  one  to  the  other.  Several  of  the  lakeside  homesites 
include  docks  and  other  lake  related  structures. 

e.  Downstream  Channel 

The  spillway  discharges  directly  into  Timber  Lake.  No  signif- 
icant obstructions  to  the  downstream  flow  were  observed. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  in  Birchwood  Lake  is  regulated  naturally  by 
discharge  over  the  two-stage  spillway  of  Birchwood  Lake  Dam. 
The  two-staged  crest  has  fixed  elevations.  Periodical ly,  the 
lake  is  lowered  for  lake  maintenance  by  removing  stoplogs  in 
the  outlet  works  manhole.  The  time  required  to  lower  the  lake 
is  2 to  3 days. 

Stoplogs  are  reportedly  removed  at  times  of  intense  storms  in 
order  to  attenuate  flood  water  level. 

4.2  Maintenance  of  the  Dam 


There  is  no  program  of  regular  inspection  and  maintenance  of 
the  dam  and  appurtenant  structures.  Maintenance  is  performed 
on  an  "as  needed"  basis. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  of  operating  facilities  such  as  the  outlet  works 
and  the  embankment  sprinkler  system  is  performed  on  an  "as 
needed"  basis.  Approximately  six  years  ago,  the  slide  gate 
was  replaced  with  stoplogs  when  the  operating  mechanism  became 
inoperable. 

4. 4 Description  of  Warning  System 

Reportedly,  telephone  communication  is  maintained  between 
persons  responsible  for  dams  in  the  Medford  Lakes  area  and  the 
Civil  Defense  representatives  in  neighboring  Medford  Lakes 
Borough. 
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4. 5 Evaluation  of  Operational  Adequacy 

The  operation  of  the  dam  has  been  successful  to  the  extent  that  the 
dam  has  not  been  overtopped  since  the  present  dam  was  constructed 
in  1955. 

Although  maintenance  documentation  is  poor,  the  adequacy  of  the 
maintenance  program  for  the  dam  appears  to  have  been  good.  Areas 
of  maintenance  that  have  not  been  adequately  performed  are: 

1.  Trees  allowed  to  grow  on  embankment. 

2.  Debris  allowed  to  accumulate  in  outlet  works  manhole. 


SECTION  5:  HYDRAULIC/HYDROLOGIC 


5. 1 Evaluation  of  Features 


a.  Design  Data 

The  intensity  of  storm  water  runoff  that  the  spillway 
should  be  able  to  handle  is  based  on  the  size  and  hazard 
classification  of  the  dam.  This  runoff  intensity,  called 
the  spillway  design  flood  (SDF),  is  described  in  terns  of 
frequency  or  probable  maximum  flood  (PMF)  depending  on 
the  extent  of  the  dam's  size  and  potential  hazard. 

According  to  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams",  published  by  the  U.S.  Army  Corps  of 
Engineers,  the  SDF  for  Birchwood  Lake  Dam  falls  in  a 
range  of  100-year  frequency  to  1/2  PMF.  In  this  case, 
the  low  end  of  the  range,  100-year  frequency,  is  chosen 
since  the  factors  used  to  select  size  and  hazard  classi- 
fication are  on  the  low  side  of  their  respective  ranges. 

The  peak  100-year  flood  is  893  c.f.s.  as  calculated  in 
accordance  with  analytical  procedures  contained  in  Special 
Report  38  published  by  the  NJDEP. 

Discharge  capacities  for  Birchwood  Lake  Dam  were  computed 
by  considering  three  points  of  outflow  from  the  lake: 
the  spillway  and  the  two  18"  RCP  auxiliary  spillways. 

The  spillway  was  assumed  to  have  characteristics  of  an 
ogee  crested  weir  while  each  auxiliary  spillway  was 
treated  as  a pipe  culvert  with  outlet  control.  The 
combined  discharge  with  water  level  at  the  dam  crest  was 
computed  to  be  1108  c.f.s.  Since  the  computed  discharge 
is  greater  than  the  computed  SDF  peack  (893  c.f.s.),  the 
spillway  is  considered  to  be  adequate  according  to  criteria 
developed  by  the  U.S.  Army  Corps  fo  Engineers. 
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Experience  Data 


The  dam  reportedly  has  not  been  overtopped  since  its 
construction  in  1955.  Reportedly  when  a dam  upstream  of 
Birchwood  lake  failed  about  six  years  ago,  the  water 
level  in  Timber  Lake  rose  to  within  1.5  feet  of  the  crest 
of  Timber  Lake  Dan  but  the  water  level  in  Birchwood  Lake 
did  not  rise  to  a level  significantly  near  the  crest  of 
Birchwood  Lake  Dam. 

c.  Visual  Observations 

No  evidence  was  found  at  the  time  of  inspection  that 
would  indicate  that  the  dam  had  been  overtopped. 

d.  Overtopping  Potential 

As  indicated  in  paragraph  5.1. a,  the  dam  would  not  be 
overtopped  during  storms  equivalent  to  the  designated 
SDF.  Detailed  hydraulic  and  hydrologic  analyses  are 
contained  in  Appendix  4. 


SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  embankment  appeared,  at  the  time  of  inspection,  to  be 
structurally  stable  with  no  evidence  of  cracks,  displacement, 
differential  settlement  or  seepage. 

b.  Design  and  Construction  Data 

Analysis  of  structural  stability  and  construction  aata  for  the 
embankment  are  not  available.  The  only  design  and  construction 
data  available  are  the  drawings  prepared  by  B.  Harold  Wills  in 
1954. 

c.  Operating  Records 

No  operating  records  are  available  for  the  dam.  The  water 
level  of  Birchwood  Lake  is  not  monitored  in  the  dam  vicinity. 

d.  Post  Construction  Changes 

Since  Birchwood  Lake  Dam  was  constructed  in  1955,  there  have 
been  few  changes  to  the  dam  or  the  area  surrounding  it.  The 
slide  gate  in  the  outlet  works  was  removed  and  replaced  by 
timber  stoplogs. 
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e.  Seismic  Stability 

Birchwood  Lake  Dan  is  located  in  Seismic  Zone  1 as  defined 
in  “Recommended  Gudielines  for  Safety  Inspection  of  Dans" 
which  is  a zone  of  very  low  seismic  activity.  Experience 
indicates  that  dams  in  Seismic  Zone  1 will  have  adequate 
stability  under  seismic  loading  conditions  if  stable 
under  static  loading  conditions.  Birchwood  Lake  Dan 
appeared  to  be  stable  under  static  loading  conditions  at 
the  time  of  inspection. 


SECTION  7:  ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment 

a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in 
Section  5 and  Appendix  4,  the  spillway  of  Birchwood  Lake 
Dam  is  considered  to  be  adequate  according  to  criteria 
developed  by  the  U.S.  Amy  Corps  of  Engineers. 

The  structural  integrity  of  the  dam  appears  to  be  adequate 
based  on  field  inspection.  No  reported  nor  written 
evidence  was  found  that  would  contradict  this  assessment. 
However,  a complete  assessment  of  possible  seepage  is  not 
possible  at  the  present  time  due  to  the  submerged  condition 
of  downstream  toe  of  dam. 

b.  Adequacy  of  Information 

Information  sources  for  this  study  include:  1.)  field 
inspecton,  2.)  plans  and  correspondence  in  NJDEP  files, 

3.)  USGS  quadrangle  sheet,  4.)  aerial  photography  from 
Burlington  County  and  5. )consul tation  with  maintenance 
and  operation  personnel  for  the  dam.  The  information 
obtained  is  sufficient  to  allow  a Phase  I assessment  as 
outlined  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams . " 


Some  data  not  available  are  as  follows: 


1.  Stream  and  lake  elevation  gauging  records. 

2.  Description  of  dan  embankment  fill  materials. 

3.  Inspection  reports  subsequent  to  construction. 

Data  contained  in  the  NJDEP  file  at  variance  with  the 
findings  of  this  report  are  as  follows: 

1.  Slope  of  downstream  face  of  embankment,  reported 
to  be  1.5:1,  was  found  to  be  1:1 

2.  Top  width  of  dam,  reported  to  be  15  feet,  was 
found  to  be  26  feet. 

3.  Surface  area  of  Birchwood  Lake,  reported  to  be 
25  acres,  was  measured  to  be  11  acres. 

Necessity  for  Additional  Data/Evaluation 

Although  some  data  pertaining  to  Birchwood  Lake  Dam  are 
not  available,  additional  data  are  not  considered  imperative 
for  this  Phase  I evaluation.  To  form  a complete  assessment 
of  the  structural  integrity  of  the  dam,  the  downstream 
toe  of  dam  should  be  inspected  for  possible  seepage  after 
the  water  level  of  Timber  Lake  is  lowered.  See  paragraph 
7.2.c. 


7.2  Recommendations 


a.  Remedial  Measures 

Based  on  visual  inspection  of  Birchwood  Lake  Darn  and 
pertinent  data  obtained  as  part  of  this  evaluation,  it  is 
recommended  that  the  following  remedial  measures  be 
undertaken  by  the  owner  in  the  near  future. 

1.  Trees  on  the  dan  embankment  should  be  removed. 

All  trees  should  be  cut  at  the  ground  surface. 

2.  The  concrete  spillway  should  be  thoroughly 
inspected  and  repaired  as  outlined  below: 

a.  Drain  the  lake  to  an  elevation  equal  to 
the  invert  of  the  outlet  pipe. 

b.  Sand  blast  all  concrete  and  pressure  grout 
all  major  cracks  and  patch  any  observed 
spalls  and  eroded  surfaces. 

c.  Apply  an  epoxy  preservative  coating  to  all 
surfaces. 

3.  Debris  accumulated  in  the  outlet  works  should 
be  removed. 

4.  A detailed  design  for  a regrading  of  the  upstream 
and  downstream  embankment  slopes  should  be 
prepared  by  a qualified  professional  engineer 

and  the  embankment  regraded  accordingly. 
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The  implementation  of  the  above  remedial  measures  wi 1 1 
require  proper  detailed  studies  and  design  and  the  obtaining 
of  applicable  fiJDEP  approvals. 

b.  Maintenance 

The  owner  of  the  dam  should  initiate,  in  the  near  future, 
a program  of  periodic  inspection  and  maintenance,  the 
complete  records  of  which  to  be  kept  on  file  and  made 
available  to  the  public.  A visual  inspection  of  the  dam 
and  appurtenances  by  a qualified  professional  engineer 
should  be  made  annually  and  reported  on  a standardized 
check-list  form.  Repairs  should  be  made  when  required 
and  the  following  maintenance  should  be  performed  annually: 
remove  adverse  vegetation  from  the  embankment,  fill  any 
eroded  surfaces  of  the  embankment  and  inspect  and  drain 
the  sprinkler  system  in  the  fall.  In  addition,  the  lake 
should  be  lowered  at  least  every  five  years  at  which  time 
the  lake  should  be  cleaned  and  submerged  portions  of  the 
dam  and  spillway  inspected  and  repaired. 

c.  Additional  Studies 

In  order  to  properly  assess  the  condition  of  the  embankment 
in  relation  to  possible  seepage,  the  downstream  water 
level  should  be  lowered  (by  lowering  Timber  Lake)  in 
order  to  expose  the  downstream  toe  of  dam.  l.'hen  the  toe 
is  exposed,  the  area  should  be  thoroughly  inspected  for 
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evidence  of  seepage.  This  inspection  and  assessment 
should  be  performed  in  the  near  future  by  a qualified 
professional  engineer. 

A detailed  topographic  survey  of  the  dam  and  area  around 
the  dam  based  on  USCS  datum  should  be  undertaken  by  a 
qualified  licensed  land  surveyor  or  professional  engineer 
in  the  near  future.  The  survey  map  should  be  related  to 
existing  construction  drawings  and  should  become  part  of 
the  permanent  record  mentioned  in  paragraph  7.2.b. 
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APPENDIX  1 


Check  List  - Visual  Inspection 


Check  List  - Engineering  Data 


Check  List 
Visual  Inspection 
Phase  1 


Manhole  (box-type)  is  located  in  center 
of  embankment,  south  of  spillway. 


cates  and  operation 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


- DETAILS 

-DISCHARGE1 RATINGS  Not  Available 

RAINFALL/RESERVOIR  RECORDS  Not  Available 


SPILLWAY  PLAN 


PHOTO  3 

UPSTREAM  FACE  OF  EMBANKMENT. 


\| 


i 


PHOTO  H 

DOWNSTREAM  FACE  OF  EMBANKMENT. 


PHOTO  5 

AUXILIARY  SPILLWAY  PIPE  INLET 


PHOTO  7 

BULKHEAD  ALONG  NORTH  EDGE  OF  UPSTREAM  LAKE  AND  DAM. 


19  DEC.  1978 


CHECK  LIST 


HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS;  1/3  urban.  7/8  woodpri 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  43  (24  acre-feet) 

ELEVATION  TOP  FLOOD  COIITROL  POOL  (STORAGE  CAPACITY):  N.  A. 

ELEVATION  MAXIMUM  DESIGN  POOL:  46.5 

ELEVATION  TOP  DAM: 

46.5 

PRINCIPAL  SPILLWAY  CREST: 

Uncontrolled  concrete  weir 

a. 

Elevation 

42.8 

b. 

Type 

Ogee 

c. 

Width 

5 feet 

d. 

Length 

45  feet 

e. 

Location  Spillover  Center  of  dam 

f. 

Number  and  Type  of  Gates  N.A. 

AUXILIARY  SPILLWAY  CREST: 

2-18"  RCP 

a. 

Elevation 

43 

b. 

Type 

Concrete  culverts 

c. 

Width 

18- inch  diameter 

d. 

Length 

40  l.f.  and  65  l.f.,  respectively 

e. 

Location  Spillover  one  through  each  end  of  dam 

f. 

Number  and  Type  of  Gates  N.  A. 

ri>«jiwM4ui  i i «•> ■ > * 'I  • "w»"n  ■ 

■■  • - •■  ■ 


OUTLET  WORKS: 

36-inch 

pipe 

a. 

Type 

Corrugated  metal 

b. 

Location 

55  feet 

south  of  spillway  centerline 

c. 

Entrance 

invert 

Unknown 

d. 

Exit  invert 

Unknown 

e.  Emergency  draindown 

HYDROMETEOROLOGICAL  GAGES: 

facilities:  Stoplogs  in  cone,  manhole 

None 

a. 

Type 

N.A. 

b. 

Location 

N.A. 

c. 

Records 

N.A. 

MAXIMUM  NON- DAMAGING  DISCHARGE: 

(Lake  stage  equal  to  top  of  dam) 1108  c.f.s. 
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